andheld computers, also known as personal digital assistants (PDAs), are rapidly becoming an integral part of the healthcare providers' daily activities. A key challenge for physicians, pharmacists, nurses, and healthcare students has been retrieval of drug information that is timely, accurate, and easily obtained. The handheld computer has revolutionized how healthcare providers obtain drug information, offering data access at the point of care. One of the biggest challenges for use of the PDA may be the overwhelming number of medication applications from which the healthcare provider may choose. Software that offers patient-tracking applications allowing easy monitoring of patients, as well as applications for formulary access, is also now available. The World Wide Web can easily be accessed with an application using a wireless PDA. There is no official governing body of the various PDA applications, so it becomes a "buyer-beware" type marketplace. This article provides an overview of some of the important medical applications for the handheld computer.
user should be required. It should be easy to install and receive updates. 2. comprehensiveness -make sure that all categories of medications are covered, including ophthalmic, herbal, or over-the-counter (OTC) agents. The program should include drug interactions, adverse effects, indications index, off-label uses, pregnancy category, pediatric dosing, pharmacology, kinetics, and primary literature notes. 3. accuracy -verify that the drug information is correct. Look to see if some of the information provided is ambiguous or if important information has been omitted (e.g., black box warning, allergy information, renal, hepatic, blood, laboratory test requirements). 4 . time interval of updates -note how often the drug information software is updated with new drugs and new information. Some applications are updated monthly while others are quarterly or longer. 5. free-hand writing available -determine whether there is an area in which notes can be added for a particular drug. For example, if a new warning was issued, can this be typed into that medical application under that particular drug? Also, check to see if a new drug can be added that may have not been updated into the existing medical information software. 6. memory requirements -note the amount of memory required. Some programs may be too large for PDAs with limited memory, others allow for expandable memory for a nominal fee. 7. cost -check the cost of use. Some applications, such as ePocrates, are free. Others may charge a 1-time or annual fee. Many applications offer a trial period for a user to test the application before buying it. One can purchase these applications at various sites, such as www.handango.com, www.handheldmedical.com, www.healthypalmpilot.com, and www.handmedical.com.
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Alternative Operating Systems (Palm OS and Pocket PC)
If a PDA has not yet been purchased, a decision as to which handheld platform operating system to use is important. Two operating systems are available for the PDA: the palm platform, which uses a Palm Operating System (Palm OS) and a PC-based platform, which uses a Microsoft Windows-based operating system (Pocket PC); the OS is Windows CE.
2 Palm is the current leader, claiming over 50% of the market for PDAs. 3 The Palm OS offers the most applications to the user; however, more are being developed for both systems. The PDA with the Palm OS is designed primarily for management of personal information; the Pocket PC is more suited for business, where information can be integrated with other enterprise applications for data evaluation. 3 Windows-based PDAs (e.g., Hewlett-Packard iPAQ) are preloaded with Pocket Excel and Pocket Word. The newer versions of PDAs running on Palm OS are preloaded with software that allows downloading of Microsoft Excel and Word files. Some PDAs do not come with this capability; however, software, such as JFile from Land J Technologies, can be purchased that will allow easy downloading of information into a program like Excel. 4 Both types of operating systems will work well in a healthcare environment. Once a PDA is purchased, the next step is the addition of drug information references.
General Drug Information References
The PDA provides a convenient way to access drug and medical information. 5 The advantages of using a clinical drug reference on the PDA versus a paper-based reference include 6 : 1. Size: PDAs are much smaller and weigh less. 2. Breadth of information: large drug information references that would require hundreds of pages in print can easily fit into the PDA. 3. Current information: many drug information applications are updated daily, weekly, or monthly; paperbased references are often only updated on an annual basis. 4. Cost: some medical applications are free, especially with the Palm OS PDA. The paper-based and electronic versions of a drug information book are often the same price. Special pricing can be found occasionally with PDA applications that are not free. 5. Queries: many drug information applications offer different ways of searching for data. For instance, one can search by drug name, drug class, or indication, as well as in a table in many applications. 6. Retrieval time: the PDA offers faster retrieval of information. One study found that time for drug information retrieval was approximately 12-29 seconds.
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As stated earlier, there is a large amount of medical information applications available for use by healthcare providers. These include general drug information references, drug interaction programs, diagnostic programs, herbal/alternative medication references, and specialty references such as cardiology, infectious disease, pediatrics, and psychiatry. 3 The challenge facing the healthcare provider is to determine which application to use, with memory and cost being important factors to consider. Tables 1  7-15 and  2 10,12,14,16,17 provide a list of medical applications including memory and operating system requirements, as well as the site to download the application. Table 3 lists popular Web sites on which to purchase medical references and general handheld software.
A2ZDrugs
This program is a PDA version of A to Z Drug Reference from Facts and Comparisons. It provides fields on indications, dosages, adverse effects, and patient considerations. It also offers drug monographs that are divided into pharmacologic and patient care considerations, and includes indications, dosages, and adverse effects. Up-to-date information is included on >4500 prescription, OTC, investigational, and orphan drugs. 6,7 A study examining data on this software as of January 2002 found this product to lack depth of information provided and to need work on clinical dependability. adult and pediatric dosing and indications, adverse effects, drug interactions, mechanisms of action, contraindications/cautions, black box warnings, and pregnancy categories.
5
AHFS Drug Information 2002 MultiMedia Card
8 It is very comprehensive and provides information on clinical issues and monitoring parameters. It is a bit lengthy as far as the drug information provided; however, some users would benefit from this. Unfortunately, this software is very expensive. It is only available as a multimedia card, essentially a memory expansion module preloaded with reference material, and fits in the area of the PDA where an extra memory module or other hardware attachments are placed. Also, the user must wait for mail delivery of the product; whereas, most other applications can be immediately downloaded.
DrDrugs
This drug information software for the PDA is based on Davis's Drug Guide for Physicians. It provides 1000 drug monographs, including information on indications, dosing, interactions, adverse reactions, and pregnancy risk factors. A natural products monograph is also included and provides information on drug, natural products, and food interactions. It has a main index, as well as a personal index that allows for tracking of commonly used areas of this medical application.
9,10 DrDrugs does lack information on the specific monitoring of the medications. The drug interactions section needs improvement, as it lacks details on the drug interactions.
DrugGuide
This drug book, Davis's Drug Guide for Nurses, is geared more to nurses as it provides extensive information on drug administration such as drug compatibility in syringes, Y-sites, additives, and solutions. More than 1000 drug monographs are available, including information on indication, action, dose, implementation (nurses), pregnancy category, and family education. Renal and hepatic dosing considerations are addressed. The program lacks extensive pharmacokinetics, laboratory monitoring requirements, extensive drug interactions information, and clinical monitoring parameters.
11,12
ePocrates/ePocrates Rx Pro ePocrates is a very general drug information program that is available at no cost. ePocrates covers >2600 drugs and is updated daily. More than 500 000 healthcare professionals are using this product as of April 2002. It is easy to use, offers adult and pediatric dosing and indications, adverse effects, drug interactions, mechanisms of action, contraindications/cautions, black box warnings, drug costs, and pregnancy categories, as well as tables; a notes section allows for additional comments to be written. ePocrates includes a MultiCheck drug interactions program that can check for drug interactions with up to 30 drugs at 1 time. It also provides a DocAlert section that offers E-mails on drug recalls, packing issues, and clinical issues. One limitation is that this application lacks extensive pharmacology and pharmacokinetic information. It does provide indications, but not extensive off-label indications. Its breadth of information could be improved, as it does not cover all drugs on the market and lacks extensive monitoring guidelines and management issues. It does, however, provide information on the majority of drugs (2600) that are used by healthcare providers.
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PDA Applications for Healthcare Providers
1,13 One should not consider ePocrates to be a poor product because it is free; this is a very good drug information reference. However, it is important to read the privacy policy prior to registration, as personal information can be shared with third parties for marketing purposes.
ePocrates Rx Pro is an upgraded version of ePocrates' free drug application program and is not free. It has the same features as ePocrates, but also provides a medical calculator and an alternative medication section. It also includes >40 clinical tables and guidelines, such as American Clinical Laboratory Standards guidelines and opioid conversion tables.
Lexi-Drugs Platinum
This is a drug information program that is available for PDA and is equivalent to the LexiComp Drug Information Handbook. Lexi-Drugs Platinum is a specific comprehensive drug information reference that includes information on >1600 drug monographs covering >3900 US brand names for the essential installation and >7000 US and Canadian brand names for the comprehensive installation. The comprehensive view also contains specific geriatric and anesthesiology information. This application has frequent updates. It provides information on adult and pediatric dosing and indications, adverse effects, drug interactions, mechanisms of action, contraindications/cautions, black box warnings, drug costs, and pregnancy categories. It also includes clinical monitoring parameters.
5, 14 The Lexi-Drugs Platinum can be linked with other Lexi-Comp applications, such as Lexi-Interact and 5 Minute Clinical Consults, so that users reading about a drug interaction in the Lexi-Drugs Platinum application can access the LexiInteract program within seconds via a link between them. Each of the Lexi-Comp medical applications costs $40. Consequently, it can become expensive. A potential drawback of this application is the wide spacing used in the data presentation. Some users prefer a more condensed view. Another issue is that the user must choose drugs from a long list including prescription, nonprescription, and alternative medications. Enders et al. 5 found the Lexi-Drugs Platinum to be one of the most comprehensive and clinically dependable PDA drug information software programs on the market. Micromedex is now available for the PDA and covers >1400 drug monographs and >265 alternative medications (available forms, dosing, indications, contraindications, adverse effects, interactions, pregnancy/lactation information). mobileMicromedex has information on >320 common emergencies including signs/symptoms, diagnosis, and treatment and toxicology information regarding clinical effects, treatment, and range of toxicity. 9 This involves an annual subscription. Micromedex is an excellent reference; however, reviews of the handheld version have not met expectations. In the study by Enders et al., 5 mobileMicromedex was ranked poorly, citing problems with clinical dependability. Other complaints include documentation of problems without explanation, such as a list of drug interactions given without explanation.
Mosby Drugs
This is a combination of software that consists of a MosbyRX (medication consult) and MosbyIX (drug interaction analyzer). It is available for the Palm OS and Pocket PC PDA. The drug reference offers drug information for both domestic and international markets. Healthcare providers can search for the drug information via an electronic table of contents, as well as by using a main index, brand name index, chemical index, therapeutic index, or an index for international brand names. The drug interactions software allows the user to search via an electronic table of contents, main index, brand name index, chemical index, therapeutic index, or an index for international brand names. cy (DEA) class, pregnancy and nursing information, and manufacturers' names. It also includes the Franklin Reader and full databases. 5, 9 PDRDrugs provides a main, indications, pharmacologic, therapeutic, and table of contents index; it also provides a notes section for each drug to allow information to be added by the user. The adverse effects are listed in sentence form and lack incidence information. The program lacks monitoring parameters other than those listed in the precautions section. The drug interactions section lists only drugs or drug classes involved in an interaction. No details about the interaction are provided (i.e., which drug is affected or how it is affected).
Physician's Drug Handbook
This software provides information on >5000 medications including indications, doses, pharmacodynamics, pharmacokinetics, contraindications, interactions, effects on diagnostic tests, adverse reactions, overdose, special considerations, patient information, and breast feeding. It also offers quick treatment lists for 100 common disease states. It does lack information on specific monitoring necessary for the medications. 9 The drug interactions section needs improvement, as it lacks details.
Tarascon's Pharmacopoeia
This was another free general drug reference, which was sponsored by MedicaLogic, which declared bankruptcy in August 2002. However, a new PDA version of the Tarascon Pocket Pharmacopoeia will soon be available and will include new features such as multiple drug interaction checking, herbal and alternative therapies, and 47 reference tables. It is anticipated to cost $25 annually.
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Medical Calculators
These PDAs also offer healthcare providers the ability to download medical calculators. Calculators are available that will calculate many parameters, including creatinine clearance, ideal body weight, drug infusion rates, pediatric drug doses, aminoglycoside dosing, and heparin dosing. However, it is important to realize that calculators may differ slightly. For example, some body surface calculations may differ, which could lead to a change in the amount of medication prescribed via body surface area. Table 4 12 gives a list of some medical calculators that are available.
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Most calculators require minimal memory, are inexpensive, and are generally user friendly.
Patient Information Documentation
Programs are also available to allow patient tracking. They allow healthcare providers to monitor patients in a systematic approach. The tracking software provides fields for demographics, disease states, medications, laboratory test results, allergies, procedural reports, and notes. This information can be shared with other healthcare providers as patients are transferred to new wards or when new healthcare providers become involved in the patient's care; consequently, continuity of care will be enhanced. One study found that the PDA streamlined procedure documentation by residents. 4 This study allowed for data entry to be made via the PDA at the time of the procedure. This information was then simply downloaded to a desktop computer to produce organized reports for programs or individuals. Thus, the PDA works well as a point-of-care documentation device and can replace the traditional paper system of monitoring patients (i.e., 3 × 5" note cards). Compliance with the Health Insurance Portability and Accountability Act (HIPAA) requires that all patient information on PDAs be secured and encrypted. Consequently, most programs now offer password protection within the software. 
